Segregation due to solidification of highly alloyed superalloy is a very complex process.
In this paper, the segregation mechanism and formation of (y+y'> eutectic during solidification has been studied in order to seek for a method to control the precipitation of harmful phases and develop new superalloys with low segregation.
Experimental Procedure
Samples of 15x15~15 mm were cut from the alloy bars.
The sample placed in a graphite boat was remelted and resolidified in a silicon carbide tube furnace (6) . The fluctuation of the furnace temperature was controlled within t3OC. There is no serious oxidation, but a little carburization, usually-less than 0.03X, that will not exceed the maximum carbon level according to the alloy specification. Table 1 is an example of the composition change before and after remelting. Beginning from 1523K, L-t (y+Y')tL' eutectic reaction takes place, and nearly completes in a narrow temperature range of 1523K -1503K ( Fig.3-a,b) . In (y+yf ) eutectic formed at higher temperature, the structure is finer (Fig.3-c) ,
while that formed at lower temperature, it is much thicker and the majority is y' phase ( Fig.3-d) . Below 1483K, a phase having high Cr, MO contents was found, roughly expressed as 25Ni-9Co-34Cr-15Mo-13Ti-3Al-1V. It is advisable to control the ratio of Al and Ti in order to suppress the o phase formation.
Change of Phase Compositions and Distribution of Alloying Elements
To increase the solidification rate in order to refine the eutectic structure and lower the segregation is another useful way to suppress the o phase precipitation.
The reasons are: First, the dendritic arm spacing is smaller or the room for the eutectic reaction is smaller, which restricts the segregation.
Second, it is shown in Fig.9 However, no big brittle phase precipitates in the ironnickel-base superalloys with low segregation (Fig.7) . Their hot workability is remarkably improved, and the superalloys can be forged at a higher starting forging temperature, about 1453K-1493K. Hence, the cost of production of the parts can be reduced and their performance can also be improved greatly.
The low segregation superalloys can be easily produced by use of ordinary equipment without need of further investment. One point to be emphasized on is that the profit offered by means of the new way is far more than its slight cost increase of 5%. 
